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SPNSOU)  THIOTEPA FOR INJECTION USP

Rx ONLY.
DESCRIPTION

Tmolzpa for ; USP |s 2n ethyl imi f,..., Itis sugplied as a non-pyrogenic, sterife iyophilized powder for
i ining 15 mg of thiotepa. Thiotepa is a Synthetic product with antitu-
mor activity. The chermul name fot thiotepa is Tris(1-aziridinyl)phosphine sufide. Thiotepa has the following structural formula:
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Thiotepa has the motecutar formuta CgH ,N;PS, and a molecular weight of 189.22. When reconstituted with Sterila Water for Injection, (he
resutting solution has a pH of approximately 5.5 to 7.5. Thiotepa Is stable in alkaline medium and unstable in acld medium.

CLINICAL PHARMACOLOGY
Thiotepa is a ¢y ic agent of the potyfuncts type, retated and gically to nitrogen mustard. The radiomimetic
action of thiotepa is believed to occur through the releasa of ethylenimins radicals which, lie irradiation, disrupt the bonds of DNA. One of
the principal bond distuptions is initiajed by alkyiation of guanine at the N-7 position, which severs the linkage between the puring base
and the sugar and kibarates alkylated guanines.

The pharmacokinetics of thiotepa and TEPA in thirteen femals patients (45 1o 84 years) with advanced stage ovarian cancer receiving 60
mg and 80 my thiotepa by intravenous infusion on subsequen courses given at 4-week intervals are presented in the foliowing table:

' Mean £ SEM
Pharmacokinetic
Parameters Thiotepa TEPA
(units) 60 mg 80 mg 60 mg 80mg
Peak Serum concemtation (ng/mi) 1331 ¢ 119 1828 £ 135 23: 46 353246
Elimination haft-fite (h) 24:03  23:03 176236 157227

Area under the curve (ng/vmL) 2832 £ 412 4127 1 668 4789 : 1022 7452 2 1667
Tota! body cisgrance (mL/min) 446 2 63 419+ 56

TEPA, which possesses Cytotoxic activity, appears to be the major metabolite of thiotepa found in human serum and urine. Urinary sxcre-
tion of 1C-labeied thiotepa and metabolites In a 34-year old patient with metastatic carcinoma of the cecum who received a dose of 0.3
mg/kg intravengusly was 63%. Thiotepa and TEPA in urine each accounts for less than 2% of the administered dose.

The pharmacokinetics of thiotepa in renat and hepatic dysfunction patients have not been Possible pl
of thiotepa with any y od ions have not been formally investigated.

INDICATIONS AND USAGE
Thiotepa has been tried with varying resuits in the palliation of a wide varlety of neoplastic diseases. However, the most consistent rasulls
have bean sesn in the following tumors:
1. Adenocarcinoma of the breast.
2. Adenocarcinoma of the omy
3. For g i y etiusi y to dittusa or tocalized neoplastic diseases of various serosal cavites.
4. For the treatment of superficial papillary carcinoma of the urinary bladder.

While now largely superseded by other treatments, thiotepa has been etfective against othar ly such as ly and

Hodgkin's disease.

CONTRAINDICATIONS
Thiotepa is contraindicated In patients with a known hypersensitivity (allergy) to this preparation.

Therapy is probably contraindicated in cases of existing hepatic, renal, or bone-marrow damags. However, if the need outweighs the nsk In
such patients, thiotspa may be used in low dosage, and accompanisd by hepatic, renal and hemaopoietic function tests.

WARNINGS
Death has occurred after intravesicat administration, caused by bone-marrow trom sy ically drug.
Death from and hage has as a direct result of hematopoletic depression by thiotepa.
’

Thiotepa is highly toxic to ths hematopoletic system. A rapldly talling whita blood ce!l or platelet count indicates the necessity for discon-
[

tinuing or reducing the dosage of thiotepa. Weelkdy blood and ptatelet counts are recommended during therapy and for at least 3 weeks
after therapy has been discontinued.

Thiotepa can cause fetal harm when administered to a pregnant woman, Thiotepa given by the intraperitoneal (IP) route was teratogenic in
mice al doses 2 1 mg/kg (3.2 my/m?), approxsmately 8-fotd less than the i human ic dose {0.8 mg/kg, 27
mg/m?), based on body-surface area. Thiotepa given by the IP route was teratogenic in rats at doses 2 3 mg/kg (21 mg/m?), approximatety
equal to the i human ic dose, based on body-surface area. Thiotepa was lethal to rabbit fetuses at a dose
of 3 mg/kg (41 mg/m¥), approximately two limes the i human i¢ dose based on body-surface area.

£tective contraception shoutd be used during thiotepa thetapy if either the patient or partner is of chitdbearing potential. There are no ade-
quate and well-controlled studies in pregnant women. If thiotepa is used during pregnancy, or il pregnancy occurs during thiotepa therapy,
the patient and partner should be apprised of ths potential hazard to the fetus.

Thiotepa is a polyfunctionai alkylating agent. capable of cross-linking the DNA within a cell and changing its nature. The replication of the
cell is, therefore, altered, and thiotepa may be described as mutagenic. An in vilro study has shown that il causes chromosomat aberra-
tions of the chrornatid type and that the frequency of induced aberrations increases with the age of the subject.

Like many atkylating agents, thiotepa has been reported to be carcinogenic when administered to | y animals. Ci icity is
shown most cluny in studies using mice, Iun th is some evldenca of carcinogenicity In man. In pauems treated with thiotepa, cases of
yelodyspl q and acute non-ly ic leuk have been reported.
PRECAUTIONS
General

The serious complication of excessive thiotepa therapy, or sensitivity to the etfects of thiotepa. is bone-marrow depression. If proper pre-
cautions are not observed thiotepa may cause leukopenia, thrombocytopenia, and 2nemia.

intormation lor Patisnts
The patient should notify the physician in the case of any sign of bieeding (epistaxis, easy bruising, change in color of uting, black stool) or
infection (tever, chills) or for possidle pregnancy to patient of partner.

Eftective contraception shoutd be used during thiotepa therapy il either the patient or the partner is of childbearing potential.

Laboratory Tests

The most retiable guide to thiotepa toxicity is the white blood cell count. If this talts to 3000 or less, the dose shou!d be discontinued.
Another good index of thiotepa toxicity is Lhe platelet count; if this falls to 150,000, therapy should be discontinued. Red blood ce!t count is
a less accurate indicator of thiotepa toxicity. If the drug is used in patients with hepatic or renal damage (see CONTRAINDICATIONS sec-
tion), regular assessment of hepatic and renal function tests are indicated.

Orup Interactions

itis not 10 i ially, cancer ic agents or a cances chemotherapeutic agent and a
therapeutic modality having the sams mecnamsm of action. Therefore, thiotepa combined with other alkylating agents such as nitrogen
mustard or cyclophasphamide or thiotepa combined with trradiation would serve to intensity toxicity rather than to enhance therapeutic
response. I these agents must follow sach other, it is important that recovery from tha first agent, as indicated by white blood cell count,
be cimplete before therapy with the second agent is instituted.

Other drugs which are known to produce bone-marrow depression should be avoided.

Carclnogenesls, Mutagenesis, impalrment of Fertilily .
Also seo WARRINGS section.

Carcinogenesis

In mice, repeated IP admlmsualmn ol mnoupa (1.150r23 mo/kq three times per week tor 52 or 43 weeks, respectively) produced a sig-
nificant increase in the cell of the skin, ial gland, and ear canal, and combined ind-
dence of ly and ly tic ia. tn other studies in mice. repeated IP administration of thiotepa (4 or 8 mg/kg three times
per week tor 4 weeks lulloweu by a 20-week observation period or 1.8 mg/kg three times per week (or 4 weeks foltowed by a 35-week
observation period) resufted in an increased mdnnce of lung lumou In rats repeated IP administration of thiotepa (0.7 or 1.4 mg/xg

three times per week for 52 or 34 wccks y) in tha ingi of cell carci of the
skin of ear canal, and utering adenocarcinomas. tmotepa given Intravenously (IV) to rats (1 mo/ka
once per week lor 52 weeks) prodi ani d of mali tumors ( cavity

salivary gland i j Yy sarcoma, ytoma) and benign tumors.

The lowest reported carcinogenic dose in mice (1.15 mg/kg, 3.68 mg/m?) is approximately 7-fold less than the maximum recommended
human therapeutic dese based on body-surtace area. The fowest reported carcinogenic dose in rats (0.7 mg/kg, 4.9 mg/m?) is approxi-

mately 6-fold less than the human th ic dose based on body-surlace area.
Mutagenesis
Thnolepa was mutagenic in in vitro assays in Salmonelia typhimurium, £ coli, Chinese hamster lung and human lymphocytes.
jons and sister wers observed in vitro with thiotepa in bean root tips, human lymphocytes,

Chmese hamster lung, and monkey tymphocytes. Mutations wers observed with ora! thiotepa in mouse at doses > 2.5 mg/kg (8 mg/m?).
The mouse micronucleus test was positive with tP administration of > 1 mg/kg (3.2 mg/m?). Other positive in vivo chromasamal aberra-
tion or mutation assays included Dmsopmla melanogaster, Chinese hamster marrow, muring marrow, monkey lymphocyte, and muring

germ cell.

Impalrment of Fertility

Thiotepa impaired fertility in male mice at PO or IP doses 2 0.7 mg/kg (2.24 mg/m®), approximately 12-10ld less than the maximum rec-
ommendad human therapeutic dose based on body-surface area. Thiotepa (0.5 mg) inhibited implantation In temale rats when institled into
the uterine cavity. Thiotepa interfered with spermatogenesis in mice at IP doses 2 0.5 my/kg (1.6 mg/m?), approximately 17-toid less than
the maximum recommended human therapeutic dose based on body-surace area. Thiotepa interfered with spermatogenesis in hamsters




at an IP dose of 1 mg/g (4.1 myym2), approximatety 7-fold less than the i : human th i do;e based on
body-surtaca area.

Pregnancy: Teratagenic Eftacts - Category 0
See WARNINGS saction. : :

Thiotepa can cause fetal harm when administered to 3 pregnant woman, Thiotepa given by the IP routs was teratogenic in mice at

doses 2 1 mg/kg (3.2 mg/m?), approximately 8-fold less than the maxi human th ic dose based on body-surfaca
area. Thiotepa given by the IP route was teratogenic In rats at doses 2 3 mg/kg {21 mg/mP?), approximatety equal to the maximum recom-
mended human therapeutic dose dased on body-surface area. Thiotepa was lethal 1o rabbit fetuses a1 a dose of 3 mo/g (41 mo/m?),

y 2 times the { human th dose based on body-surtace area. Patients of chitdbearing potential
shoutd be advised to avold pregnancy. There are no and weit studies in preg women. it thiolepa is used during
pregnancy, or if pregnancy occurs during thiotepa therapy. the patient and pantner should be dpprised of the potentiat hazard to the fetus.

!

Nursing Mothers

1t Is not known whether thiotepa is excreted in human milk. Because many drugs are excreted in human milk and because of the potential
for tumorigenicity shown tor thiotepa in animal Sludies, a decision should be made whether to discontinue nursing or to discontinys the
drug, taking into account the importance of the druy to the mother,

Podiatric Use
Safety and etfectiveness in pediatric patients have not been gstablished.

i
ADVERSE REACTIONS
In addition 1o its eMect on the blood-forming elemants (see WARNINGS a PRECAUTIONS sections), thiotépa may cause other adversa
reactions. .

General: Fatigus, weakness. Fabrile reaction and discharge from a sul 0US lesion may occur as the resutt of braakdown of tumor tissus.

H Ithvity A Allergic ions - rash, urticaria, laryngeal edema, asthma, anaphylactic shock, wheezing.
Locat Reactions: Contact dermatitis, pain:al the injection site.
i

Gastrolatestinal: Nausea, vomiting, abdominal pain, anorexia,

Renal: Dysuria, urinary retention, Ther have been rare reports of i cysuhs or h 9ic Cystitis following i ical, but not
parenteral administration of thiotepa; ' ;

Resplratory: Prolonged 2pnea has been reported when ine was i prior to suluery’. foltowing combined use of
thiotepa and other anticancer agents. It was theorized that this was caused by decreass of pseudocholinesterase activity caused by the
anticancer drugs.

pic: Dizziness, head. blurred vision.
Skin: Dermalitis, alopecia. Skin depigmentation has been reported following topical usa.
Spacial 8enses: Conjunctivitls.
Reproductive: Amenorrhea, Interference with snermgloaenesis.
. OVERDOSAGE
Hematopolstic toxicity can occur in the white cell count and/or platelets. Red blood cell

, manif by a de
count is a less accurate indicator of thiotspa toxicity. Bleeding manitestations may develop. Tha patient may become more vulnerable to
Infection, and less abls to combat such infection.

Dosages within and mini y above the th ic doses have been iated with y lite ing h
etic toxicity. Thiotepa has a toxic effect on the hematopoietic system that is dose related.
Thiotepa is dialyzable.

There is no, known antidote for 0verdosage with thiotepa. Transtusions of whole biood or platelets have proven bensticial to the patient in
combating hematopoistic toxicity.

DOSAGE AND ADMINISTRATION
Since absorption from the gastrointestingl tract is variable, thiotepa shoud not be administered orally.

tha frequency of dosing may only increase toxicity. After maximum benefit is obtained by initial therapy, it is necessary 1o cdntinue the
patiem on maintenance therapy (1 to 4 wesk intarvals). In order to continue optima effect, maintenance doses showdd not b administered
more frequently than weekdy in order to preserve correlation between dose and blood counts. ’

Dosage must be carefully individualized, A siow response to thiotepa does not necessarily Indicate a lack of effect, merelog increasing

Preparation and Admialstration Precautions: Thiotepa is a cytotoxic anticancer drug and as with other potentially toxic compounds, cau-

tion should be exercised in handling and preparation of thiotepa. Skin with to thiotepa may occur.
The uss of gloves Is recommended. If thiotepa sofution contacts the skin, Immediately wash the skin thoroughly with soap ang water. If
thiotepa mucous b the shoutd be flushed thoroughly with water, _

Preparatioa of Solutien: Thiotepa for injection should be fecopstituted with 1.6 mL of Sterile Water for Injection resulting in a drug con-
Cantration of approximately 10 my/mL. The actual withdrawab! quantities and ation achi are ill in the toliowing table:

:

Label Claim Actual Content Amount of Approximate A App
{mg/vial) {mgviaf) Diluent to be Added Withdrawable Withdrawable Reconstituted
{mL) Volume Amount Concentration
(mi) (mg/vial) (mg/mL)
15 156 15 14 147 104
The i solution is hypotonic and should be further diluted with Sodium Chloride njaction (0. 9% sodium chioride) befora use.

When reconstituted with Sterite Water for Injection, solutions of thiotepa should be stored 1n a refrigerator and used within 8 hours.
Reconstituted solutions further diluted with Sodium Chlaride Injection should be used immediately,

In order to eliminate haze, filter solutlons through a 0.22 micron tiller* prior to adminstration, Filtering does not alter solution
potency. Reconstituled solutions skould be cisar. Solutions thal remain 0paque or precipliate aftar filtration should not de used.

*Potysulfone membrane (Gelman's Sterile Aerogisc®, Single Use) or triton-tree mixed ester of celiulose/PVC (Millipore's MILLEX®-GS
Filter Unit).

. The mai dosa should be

Inltiat ang Maintsnance Dasas: tnitially the higher dose in the given range is Y i
adjusted weekly on the basis of pretreatment control blood counts and subsequent blood counts.

Intravenous Administration: Thiotepa may be given by rapid intravenous administration in doses of 0.3 10 0.4 mg/kg. Doses should be
given al 1 to 4 week intervals.

I ] The dosage Is 0.6 to 0.8 mg/g. Administration is usually eftected through the same tubing
which Is used to remove the fluid from the cavity involved.

weeks. The course may be repeated il necessary, but second and third courses must be given with caution since bone-marrow depression

may be increased. Deaths have occurred after intravesical administration, caused by bone-marrow d ion from y

drug.

Handilng and Disposal: Follow safe cy ic agent hangling - Several guidelings on this subject have been published.’? There
is no general agreement that all of the in the guidelines are y or 3

Parentera! drug products shoutd be inspected visually for particulate matter and ion prior to h solution

and container permil.

HOW SUPPLIED
Thiotepa tor injection USP, for single use only, is available in vials containing 15 mg of nonpyrogenic, sterils tyophilized powder, supplied
as follows:
HDC 55390-030-10. Unil carton contains 1 x 15 mg single dose vial thiotepa.
Store in 2 retrigerator between 2° to 8°C (36° to 46°F). PROTECT FROM LIGHT AT ALL TIMES.

REFERENCES
. Recommendations for the Safe Handling of P: Anti ic Drugs. NIH Publication No. 83-2621. For safe by the
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. National Study Commission on Cytotoxic Exposure - Recommendations for Handling Cytotoxic Agents. Available from Louis P, Jeffrey,
Sc 0, Chairman, National Study Commission on Cytotoxic Exposura, Massachusetts College of Pharmacy and Allied Hsalth Sciences,
179 Longwood Avenus. Boston, Massachusetts 02115,

4. Clinica! Oncolog Saciety of A ia: Guidefines and for sate handling of anti ic agents. Med J Australia.
1983: 1:426-428. ’

5. Jones RB, et al. Safe handling of chemothsiapautic agents: A report from the Mount Sinai Medical Center. Ca - A Cancer Journal for
Clinicians. Sepv0ct 1983; 258-263.

6. American Society of Hospital Ph i i i bulletin on handling cytotoxic and hazard drugs. Am J Hosp Pharm.
1990: 47:1033-1049.
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Manufactured by: Manutactured for:

Ben Venus Laboratories, Inc. Bedford Laboratories™
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USUAL DOSAGE: See NDC 55390-030-10 NDC §5390-030-10

package insert. Sterite and Non-Pyrogenic PROTECT Sterile and Non-Pyrogenic

P FROM LIGHT
T ALL TIMES.
CAUTION: Foliow safe AT ALL TIMES R

ot nms THIOTEPA somcsncr  THIOTSER ==

2° 70 B°C (36° TO 46°F). e e—————

Manufactured for: FOR INTRAVENOUS, INTRA- FOR INTRAVENOUS, INTRA- ___".::;
", CAVITARY OR INTRAVESICAL USE - CAVITARY OR INTRAVESICAL USE ==~
Bedford Laboratories™
Bedford, OH 44146 Comalns 1x 15 mg 4 i A 1ems Contains 1 x 15 mg
Manufactured by: single dose vial ot : e aEiTe single dose vial
Ben Venue Labs, Inc.. fix ONLY. P APE D9 anmg Rx ONLY.
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Bedford, OH 44146 o } M
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